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ABSTRACT: 

PURPOSE: To realize the enhancement of printing stability and printing 
quality and the shortening of the process time from the processing of a 
piezoelectric element to the bonding thereof in the production of an ink jet 
printing head. 

CONSTITUTION: A large number of individual ink passages 1 1 are formed to a 
head base stand 10 in predetermined patterns and a vibration plate 12 is fixed 
to the head base stand 10 on the side of the individual ink passages 1 1. A 
piezoelectric element is temporarily fixed to a dummy substrate 1 and finely 
divided corresponding to the patterns of the individual ink passages 1 1 of the 
head base stand 10 by patterning processing and, subsequently, the 
piezoelectric elements 3 of the dummy substrate 1 are bonded to the vibration 
plate 12 by an adhesive 13 so that the piezoelectric elements 3 on the dummy 
substrate 1 respectively correspond to the individual ink passages 1 1 of the 



head base stand 10 and, thereafter, the dummy substrate 1 is detached. 
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(54) PRODUCTION OF INK JET PRINTING HEAD 

(57)Abstract: 

PURPOSE: To realize the enhancement of printing stability and 
printing quality and the shortening of the process time from the 
processing of a piezoelectric element to the bonding thereof in the 
production of an ink jet printing head. 

CONSTITUTION: A large number of individual ink passages 1 1 are 
formed to a head base stand 10 in predetermined patterns and a 
vibration plate 12 is fixed to the head base stand 10 on the side of the 
individual ink passages 1 1 . A piezoelectric element is temporarily fixed 
to a dummy substrate 1 and finely divided corresponding to the 
patterns of the individual ink passages 1 1 of the head base stand 10 
by patterning processing and, subsequently, the piezoelectric 
elements 3 of the dummy substrate 1 are bonded to the vibration plate 
12 by an adhesive 13 so that the piezoelectric elements 3 on the 
dummy substrate 1 respectively correspond to the individual ink 
passages 1 1 of the head base stand 10 and, thereafter, the dummy substrate 1 is detached. 
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CLAIMS 



[Claim(s)] 

[Claim 1] While forming an individual ink way in a head pedestal by the predetermined pattern and fixing a diaphrag 
to the individual ink road side of this head pedestal Carry out temporary fixation of the piezoelectric device at a dum 
substrate, and patterning processing of this piezoelectric device is carried out corresponding to the pattern of the 
individual ink way of the aforementioned head pedestal. Then, the manufacture method of the ink-jet print head 
characterized by sticking the piezoelectric-device side of a dummy substrate on a diaphragm so that each piezoelectr 
device on the aforementioned dummy substrate may correspond to the individual ink way of a head pedestal, 
respectively, and removing a dummy substrate after that. 

[Claim 2] The manufacture method of the ink-jet print head according to claim 1 characterized by preparing 
simultaneously the alignment mark corresponding to the alignment mark by the side of a head pedestal in a dummy 
substrate at the time of patterning processing of the aforementioned piezoelectric device. 

[Claim 3] The manufacture method of the ink-jet print head according to claim 1 or 2 characterized by considering a 
the roll off of the adhesives which perform half cutting not only to the cut of a piezoelectric device but to a dummy 
substrate, and use the half cutting section of this dummy substrate at the time of pasting of the aforementioned 
piezoelectric device at the time of patterning processing of the aforementioned piezoelectric device. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the manufacture method of the ink-jet print head which uses a 

piezoelectric device for the driving source of the ink regurgitation. 

[0002] 

[Description of the Prior Art] There is a piezo-electricity type ink-jet print head which used the piezoelectric device a 
a driving source of the ink regurgitation. This print head consists of piezoelectric devices generally stuck on the port 
on the head pedestal in which many individual ink ways were formed, the diaphragm which fixed to the head pedesta 
so that all individual ink ways might be covered, and the diaphragm which faces an individual ink way. And the ink 
an individual ink way is extruded from the nose-of-cam mouth (nozzle) of an individual ink way by adding electric 
field to a piezoelectric device, carrying out the variation rate of the piezoelectric device, and making the correspondi 
point of a diaphragm transform further. 

[0003] By the way, the print head as shown in drawing 1 1 since a piezoelectric device is mounted with high density 
example, is also offered. While forming many (this example 48 pieces) individual ink ways 21 of the circle 
configuration pattern prolonged from a central nozzle group on the head pedestal 20 at a radial as shown in drawing 
this print head The common ink way 22 for supplying ink to the ink way 21 classified by each is formed in the 
circumference of the individual ink way 21. The diaphragm (not shown to drawing 1 1 ) was fixed on the head pedest 
20 so that these individual ink way 21 and the common ink way 22 might be sealed, and it has stuck at a time one 
piezoelectric device (not shown) processed into the chip of an every predetermined size one sheet on the predetermin 
portion 23 on a diaphragm (slash portion). In addition, on the head pedestal 20, the alignment mark 24 for 
piezoelectric-device pasting is formed at three places. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, in the above print heads, in order to raise a printing 
performance, it is required that each piezoelectric device should be correctly positioned into the predetermined portio 
on a diaphragm, i.e., the portion corresponding to the individual ink way of a head pedestal. However, like the above 
mentioned manufacture method, when sticking one piezoelectric device at a time, it is difficult for a predetermined 
portion to position correctly. When the pasting position of a piezoelectric device shifts from a predetermined portion 
temporarily, the pressure by the variation rate of a piezoelectric device does not join the corresponding point of a 
diaphragm correctly, but printing becomes unstable, and a quality of printed character deteriorates. 
[0005] Moreover, by the above manufacture methods, processing and since it has stuck, in the case of a print head lik 
drawing 1 1 , it needs one processing and pasting of a piezoelectric device at a time for a piezoelectric device many 
times (48 times). For this reason, the process from processing to pasting takes time and effort, so that the number of 
nozzles increases, and about [ that production time becomes long ] and mass-production-ization becomes difficult. 
Although the positioning accuracy of each piezoelectric device is important for raising a printing performance 
especially, when sticking one piezoelectric device at a time, high repeatability is required and only the number of a 
piezoelectric device serves as big trouble of mass-production-izing. 

[0006] Therefore, the purpose of this invention is to offer the manufacture method of the ink-jet print head which can 
realize shortening of the process time from the improvement in the stability and the quality of printed character of 
printing, and processing of a piezoelectric device to pasting in view of the above-mentioned trouble. 
[0007] 

[Means for Solving the Problem and its Function] In order to attain the aforementioned purpose, the manufacture 
method of the ink-jet print head of this invention While forming an individual ink way in a head pedestal by the 
predetermined pattern and fixing a diaphragm to the individual ink road side of this head pedestal Carry out tempora 
fixation of the piezoelectric device at a dummy substrate, and patterning processing of this piezoelectric device is 
carried out corresponding to the pattern of the individual ink way of the aforementioned head pedestal. Then, the 



piezoelectric-deyicp side of a dummy substrate is stuck on a diaphragm so that each piezoelectric device on the 
aforementioned dummy substrate may correspond to the individual ink way of a head pedestal, respectively, and it is 
characterized by removing a dummy substrate after that. 

[0008] Since according to the manufacture method of this invention patterning processing is carried out according to 
the pattern of the individual ink way which formed in the dummy substrate the piezoelectric device of one sheet whi 
carried out temporary fixation at the head pedestal and it considers as an individual piezoelectric device, the 
piezoelectric device of the predetermined number and size can be formed at once. On the other hand, the predetermin 
number and the individual ink way of a pattern are formed in a head pedestal, and the diaphragm is fixed to the 
individual ink road side of this head pedestal. And after applying adhesives on the diaphragm of a head pedestal, the 
piezoelectric device of a head pedestal is stuck on a diaphragm so that each piezoelectric device may be located in an 
individual ink on the street, and a dummy substrate is removed after that. 

[0009] Thus, two or more piezoelectric devices are formed at once by patterning processing, and since this is fixed o 
diaphragm by one pasting, each piezoelectric device will be positioned with high precision by the predetermined 
portion on a diaphragm, i.e., the portion corresponding to the individual ink way of a head pedestal. Consequently, 
while the pressure by the variation rate of a piezoelectric device comes to join the predetermined portion of a 
diaphragm correctly, the printing speed to a printing form is stabilized and printing is stabilized, a quality of printed 
character improves. Furthermore, the process from processing of a piezoelectric device to pasting becomes simple, a 
production time is shortened. 

[0010] In addition, in order to perform more correctly and easily positioning at the time of sticking a piezoelectric 
device on a head pedestal (namely, diaphragm), it is desirable to prepare simultaneously the alignment mark 
corresponding to the alignment mark by the side of a head pedestal in a dummy substrate at the time of patterning 
processing of a piezoelectric device. Furthermore, in order to stick a piezoelectric device to a diaphragm certainly at 
time of pasting of a piezoelectric device so that the following examples may also describe, it is desirable to consider 
the roll off of the adhesives which perform half cutting not only to the cut of a piezoelectric device but to a dummy 
substrate, and use the half cutting section of this dummy substrate at the time of pasting at the time of patterning 
processing of a piezoelectric device. 
[0011] 

[Example] Hereafter, the manufacture method of this invention is explained based on an example. However, by this 
manufacture method, the print head of the structure shown in drawing 1 1 is made into an example. Drawing 1 is 
drawing showing the 1st process of the manufacture method of this invention. First, as drawing 1 [ (a) is shown in a 
plan and (b) is shown in side elevation], temporary fixation of the disc-like piezoelectric device 2 of one sheet is carr 
out with the adhesives (wax etc.) to which a bond strength falls by operation of heat, a solvent, ultraviolet radiation, 
on the dummy substrate 1 . 

[0012] Next, drawing 2 [ (a) is set to a plan, (b) is set to side elevation], patterning processing (about an example, it 
mentions later) of the piezoelectric device 2 is carried out, and while forming the piezoelectric device [ two or more 
pieces) ] 3 annularly located in a line, the alignment mark 4 for piezoelectric-device pasting is formed in three places 
the dummy substrate 1 . The configuration, the size, and the position of a piezoelectric device 3 correspond to the 
individual ink way formed in a head pedestal. Moreover, in this example, not only the cut of a piezoelectric device 3 
but half cutting of the dummy substrate 1 is performed, and the half cutting section 5 of this dummy substrate 1 turns 
into roll off of the below-mentioned adhesives so that drawing 6 which shows the enlarged view of the circular porti 
A of (a) of drawing 2 may show. 

[0013] On the other hand, as shown in drawing 3 and drawing 7 (enlarged view of the circular portion B of drawing 
while forming the individual ink way 1 1 and a common ink way (not shown) by the pattern as shown in drawing 1 1 
the alignment mark 14 for piezoelectric-device pasting is formed in the head pedestal 10. [ two or more (48 pieces) ] 
And after fixing a diaphragm 12 on the head pedestal 10 so that the individual ink way 1 1 and a common ink way m 
be sealed, the adhesives 13 for sticking a piezoelectric device 3 on a diaphragm 12 are applied. 
[0014] Then, alignment of the alignment mark 14 of the head pedestal 10 and the alignment mark 4 of the dummy 
substrate 1 is carried out, and a piezoelectric device 3 is stuck on the head pedestal 10 (namely, diaphragm 12) with 
adhesives 13 (refer to drawing 4 ). Thereby, each piezoelectric device 3 is fixed to the portion on the diaphragm 12 
corresponding to the individual ink way 1 1 . Then, an ink-jet print head as shows the dummy substrate 1 which has 
carried out temporary fixation of the piezoelectric device 3 to (refer to drawing 5 ) and drawing 1 1 by removing usin 
heat, a solvent, ultraviolet radiation, etc. is obtained. 

[0015] By the way, by forming the aforementioned half cutting section 5 in the dummy substrate 1, when sticking a 
piezoelectric device 3 with adhesives 13 on a diaphragm 12, as shown in drawing 8 , adhesives 13 run into the half 
cutting section 5, adhesives 13 do not intervene between a piezoelectric device 3 and a diaphragm 12, but a 
piezoelectric device 3 and a diaphragm 12 stick certainly. On the other hand, when not forming the half cutting secti 
5, by climax of adhesives 13, adhesives 13 will intervene between a piezoelectric device 3 and a diaphragm 12 like 



drawing 9 , and both adhesion becomes is hard to be ensured. For this reason, in case patterning processing of the 
piezoelectric device 2 which carried out temporary fixation at the dummy substrate 1 is carried out, it is desirable to 
perform half cutting of the dummy substrate 1 . 

[0016] Thus, in the produced print head, if electric field are added to the arbitrary piezoelectric devices 3, a 
piezoelectric device 3 will displace. With this variation rate, the relative portion of a diaphragm 12 deforms further a 
the ink capacity of the individual ink way 1 1 fluctuates. And printing is performed by breathing out from a nozzle th 
ink in the individual ink way 1 1 which ink capacity changed to reduction. 

[0017] The example which carries out patterning processing of the piezoelectric device 2 which carried out temporar 
fixation is shown in the dummy substrate 1 at drawing 10 . In this example, after carrying out temporary fixation of t 
piezoelectric device 2 at the dummy substrate 1 , laminating the dry film 7 on [refer to [ of drawing 1 ] the (b)], and a 
piezoelectric device 2 and carrying out patterning processing of [refer to [ of drawing 10 ] the (a)], and this dry film 
by exposure and development at a predetermined pattern, by carrying out sandblasting, the dry film 7 extracts and 
processing removal of the portion is carried out alternatively [refer to (b) of drawing 10 ]. At this time, not only the 
piezoelectric device 2 but a part of dummy substrate 1 is removed (half cutting), and let this half cutting section be th 
roll off of adhesives. Then, the piezoelectric device 2 of a predetermined pattern is completed by exfoliating the patte 
of the left-behind dry film 7 [refer to (c) of drawing 10 ]. In this patterning processing, when manufacturing with 
sandblasting, the advantage washing after patterning not only ends simply, but that short-circuit of a piezoelectric 
device 2 and a barricade do not take place especially as compared with dicing and laser beam machining as compare 
with etching is acquired. 

[0018] In addition, the structure of a print head taken up in the above-mentioned example is a mere example, and the 
manufacture method of this invention of not being limited to this is natural. For example, what is necessary is to be a 
to apply, when arranging in the shape of a straight line, and just to carry out patterning processing of the piezoelectri 
device according to arbitrary array patterns, although an individual ink way and a piezoelectric device are annularly 
arranged in the above-mentioned example. 
[0019] 

[Effect of the Invention] As explained above, after the manufacture method of this invention subdivides the 
piezoelectric device which carried out temporary fixation in a predetermined configuration and size by patterning 
processing at a dummy substrate and sticks this on the diaphragm of the head pedestal in which the individual ink wa 
was formed, it is a process of removing a dummy substrate. 

[0020] By this process, since each piezoelectric device is positioned with a precision sufficient into the predetermine 
portion on a diaphragm, the pressure by the variation rate of a piezoelectric device comes to join the predetermined 
portion of a diaphragm correctly, the printing speed to a printing form is stabilized, and improvement in the stability 
and the quality of printed character of printing is realized. Moreover, since it is not necessary to process and stick on 
piezoelectric device at a time, the process time from processing of a piezoelectric device to pasting can be shortened 
and mass-production-ization is attained. 



[Translation done.] 



